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(54) STEERING SHAFT SUPPORTING STRUCTURE 
(57)Abstract: 

PURPOSE: To prevent generation of striking or sliding noises and 
prevent rattling by fitting a dust shield boot made of a flexible 
material on the outer race of a rolling bearing interposed between 
the outer race and an inner race fitted on a steering shaft which is 
mounted on a toe board. 

CONSTITUTION: A seal is provided between a through hole 44 and 
an intermediate steering shaft 20 and a supporting device 46 has a 
flange 50a formed at Its one end and a dust shield boot 50 made of 
a flexible material such as rubber fixed air-tightly is installed on a 
toe board 42 at the peripheral edge of the through hole 44 through 
a ring-shaped holder plate 48. A cover or an aux. boot 70 made of 
a flexible material such as rubber having a relatively thin wall 
thickness is installed on the outside of this car cabin 32, and one 
end of the cover or aux. boot is secured to the toe board 42 
together with the flange 50a, while the detention end in flange form 
on the other side is secured by a plurality of hooks 76. The inner 
cylindrical part 52 of the dust shield boot 50 holding a rolling 
bearing 56 deflects freely in the folded-back part to admit irregular 
motions smoothly, and no noises will be generated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steering shaft which consists play and penetrates the bore prepared in the toeboard, Anti- 
friction bearing which has rolling members, such as a ball infixed between the inner ball race by which outer 
fitting is carried out to this steering shaft, the outer race arranged in the outside of this inner ball race in 
the said alignment, the above-mentioned inner ball race, and the outer race. And the steering shaft 
supporting structure characterized by providing the protection-against-dust boot which consists of flexible 
materials, such as rubber by which stuck the end to the bore periphery section of the above-mentioned 
toeboard, and was fixed, and outer fitting was carried out to the outer race of the above-mentioned anti- 
friction bearing in the other end. 

[Claim 2] The steering shaft supporting structure according to claim 1 characterized by being stuck and 
fitted in in the circular sulcus of an attaching part where the outer race of the above-mentioned anti- 
friction bearing is formed in a part for the above-mentioned other end of the above-mentioned protection- 
against-dust boot, and a cross-section configuration makes a U shape. 

[Claim 3] The steering shaft supporting structure according to claim 1 or 2 characterized by the thing of 
the above-mentioned anti-friction bearing equipped with protection against dust and the seal member for 
water proof in the annular space by the side of the method of vehicle outdoor at least. 
[Claim 4] The steering shaft supporting structure according to claim 2 characterized by having formed the 
container liner section of the minor diameter which turned up to a part for the above-mentioned other end 
of the above-mentioned protection-against-dust boot, and extended in the method of vehicle outdoor at it, 
and forming the attaching part to which the above-mentioned cross-section configuration makes a U shape 
inside this container liner section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the steering shaft supporting structure for a car, especially 

automobiles. 

[0002] 

[Description of the Prior Art] The steering shaft in the usual automobile The upper steering shaft which 
equipped the upper bed with the steering wheel from the relation of a car layout, It is divided and 
constituted by the medium steering shaft connected with the soffit of this upper steering shaft through the 
universal drive joint. This medium steering shaft penetrates the toeboard or dash panel which divides a 
vehicle room and an engine room, and extends in an engine room. Usually connects the soffit with the input 
shaft of the steering gearbox currently arranged in this engine room through a universal drive joint, the 
universal drive joint which connects the above-mentioned upper steering shaft and a medium steering 
shaft, and the universal drive joint which connects a medium steering shaft and the input shaft of a 
steering gearbox — structure — the easy hook type universal drive joint is adopted widely. 
[0003] a steering shaft original steering function [ that the part into which the above-mentioned medium 
steering shaft penetrates the above-mentioned toeboard is natural ] top — the surrounding smooth 
revolution of a self required axis — it is required the dust in that a variation rate is secured and an engine 
room, muddy water or hot blast, and to give enough seals so that neither an engine noise nor the tire noise 
at the time of transit may trespass upon the vehicle interior of a room further. Now, if the typical structure 
of the part Into which the conventional steering shaft penetrates a toeboard is explained with reference to 
drawing 5 As for the sign 1 in drawing, the upper bed is connected with an upper steering shaft (not shown) 
through a universal drive joint. The medium steering shaft connected with the input shaft of the steering 
gearbox (not shown) in which the other end was prepared In the engine room through the universal drive 
joint. The toeboard or dash panel with which 2 divides the vehicle room 3 and an engine room 4, The bore 
in which 5 is established by this toeboard 2, and consist sufficient play and the above-mentioned medium 
steering shaft 1 is made to insert, The rubber seal member by which adhesion immobilization of 6 was 
carried out with the bolt 7 (only the center line Is shown) in the periphery section of the above-mentioned 
bore 5 at the above-mentioned toeboard 2 in the end, 8 is the bearing bush made from a resin ingredient 
as for which was pressed fit in body 6a formed near the other end of this rubber seal member 6, or 
adhesion immobilization was carried out by printing etc., and the above-mentioned medium steering shaft 1 
is inserted in free [ a revolution ] in the central hole 8a. Moreover, seal-lip 6b by which a pressure welding 
is carried out to the peripheral face of the medium steering shaft 1 is prepared in the edge by the side of 
the engine room 4 of the above-mentioned rubber seal member 6. 

[0004] With the above-mentioned conventional structure, since the vertical ends are connected with the 
input shaft of an upper steering shaft and a steering gearbox through the hook type universal drive joint in 
this shaft 1 at the time of the steering revolution of the medium steering shaft 1 the surrounding revolution 
of a self axis, since not only a variation rate but a self axis is accompanied by irregular motion like 
deflection ************ motion There is nonconformity which the backlash which it carries out per piece 
to the above-mentioned bearing bush 8, and a tap tone occurs, and partial wear occurs in the coaxial 
carrier bush 8, and spoils a steering feeling generates at an early stage. There was a fault which a sliding 
sound (rubbing sound) furthermore generates between lip 6b of the rubber seal member 6 and the medium 
steering shaft 1 . 
[0005] 
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[Problem(s) to be Solved by the Invention] This invention can prevent with [ by wear of bearing 
equipment ] backlash, can improve a steering feeling, and also makes it the object to offer the steering 
shaft supporting structure in which endurance was moreover excellent while it prevents effectively 
generating of the tap tone which is the fault of the above-mentioned conventional steering shaft 
supporting structure, i.e., the supporting structure of the part into which a steering shaft penetrates a 
toeboard, and a sliding sound. 
[0006] 

[Means for Solving the Problem] The steering shaft which consists play and penetrates the bore which was 
originated in order that this invention might attain the above-mentioned object, and was prepared in the 
toeboard. Anti-friction bearing which has rolling members, such as a ball infixed between the inner ball race 
by which outer fitting is carried out to this steering shaft, the outer race arranged in the outside of this 
inner ball race in the said alignment, the above-mentioned inner ball race, and the outer race. And the 
steering shaft supporting structure characterized by providing the protection-against-dust boot which 
consists of flexible materials, such as rubber by which stuck the end to the bore periphery section of the 
above-mentioned toeboard, and was fixed, and outer fitting was carried out to the outer race of the above- 
mentioned anti-friction bearing in the other end, is offered. 

[0007] In this invention, as for the outer race of the above-mentioned anti-friction bearing, it is desirable 
to be stuck and fitted In in the circular sulcus of an attaching part where it is formed in a part for the 
above-mentioned other end of the above-mentioned protection-against-dust boot, and a cross-section 
configuration makes a U shape, and its thing of the above-mentioned anti-friction bearing equipped with 
protection against dust and the seal member for water proof in the annular space by the side of the 
method of vehicle outdoor is desirable at least. Furthermore, it is desirable that the container liner section 
of the minor diameter which turned up to a part for the above— mentioned other end of the above- 
mentioned protection-against-dust boot, and extended in the method of vehicle outdoor at it is formed, 
and the attaching part to which the above-mentioned cross-section configuration makes a U shape inside 
this container liner section is formed. 
[0008] 

[Function] Since it is supported by the inner ball race of anti-friction bearing which had the outer race held 
to the other end of the protection-against-dust boot which the medium steering shaft stuck the end to the 
bore periphery section of a toeboard, and fixed according to this invention Even if the steering revolution of 
a medium steering shaft is performed very smoothly and a medium steering shaft performs irregular motion 
of bean paste grinding motion etc., a tap tone does not occur between anti-friction bearing and a medium 
steering shaft. Moreover, since a medium steering shaft does not contact the lip of a rubber seal, a sliding 
sound does not occur. Furthermore, while air-water dense electric shielding between a vehicle room and an 
engine room is ensured by infixing protection against dust and the seal member for water proof into the 
annular space by the side of the method of vehicle outdoor of the above-mentioned anti-friction bearing, 
the propagation to the vehicle interior of a room of the noise generated in the engine room is prevented. 
Furthermore, since it is prevented with [ of anti-friction bearing ] rust, sufficient endurance is securable 
[0009] 

[Example] The example of this invention is concretely explained about drawing 1 thru/or drawing 4 below, 
first, the upper steering shaft 14 by which the steering shaft shown with the sign 10 in the gross equipped 
the end with the steering wheel 12 in the outline block diagram of drawin g 1 , and the hook type universal 
drive joint 1 6 and the very thing — it consists of medium steering shafts 20 connected with the above- 
mentioned upper steering shaft 14 through the well-known flexible coupling 18, and this medium steering 
shaft 20 is connected with the input shaft of the steering gearbox 24 through the hook type universal drive 
joint 22. The above-mentioned upper steering shaft 14 is supported free [ a revolution ] by the bearing (not 
shown) prepared in the steering column 26, and this steering column 26 is attached in the frame 34 for 
instrument panels prepared in the vehicle room 32 through the upper part bracket 28 and the lower part 
bracket 30. Moreover, the column covering 36 is arranged in the outside of the above-mentioned steering 
column 26. 

[0010] The above-mentioned medium steering shaft 20 consisted sufficient play, and has penetrated the 
bore 44 established by the toeboard or dash panel 42 which divides the vehicle room 32 and the engine 
room 40 in which the above-mentioned steering gearbox 24 and the engine which is not illustrated, 
transmission, etc. are held, and the seal and means for supporting which are shown with the sign 46 in the 
gross are infixed between this bore 44 and the medium steering shaft 20. 
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[001 1] The above-mentioned seal and means for supporting 46 equip the toeboard [ in / for flange 50a 
formed In the end section / the periphery section of the above-mentioned bore 44 ] 42 with the 
protection-against-dust boots 50 made from a flexible material, such as rubber by which adhesion 
immobilization was carried out with fasteners, such as a bolt and a screw thread, through the annular 
pressure plate 48 at the mind watertight, as well shown in the sectional view of drawing 2 , and the front 
view of drawin g 4 . The other end of this protection-against-dust boot 50 forms the container liner section 
52 of the minor diameter which is turned up and extends in an engine room 40 side, and the attaching part 
54 to which a cross-section configuration makes a U shape to the inner skin of this container liner section 
52 is formed. 

[0012] Anti-friction bearing shown in the above-mentioned attaching part 54 with the sign 56 in the gross 
is held. This anti-friction bearing 56 As well shown in the expanded sectional view of drawing 3 The inner 
ball race 58 in a circle. The outer race 60 in a circle arranged in the said alignment to this inner ball race 
58. The ball a large number infixation of the rolling of was enabled between the inner ball race and the 
outer race. It has the rolling members 62, such as a roller, and the above-mentioned outer race 60 is 
elastically fitted in the attaching part 54 to vyhich the above-mentioned cross-section configuration makes 
a U shape, and is held, and the medium steering shaft 20 is pressed fit in the inner ball race 58. While the V 
character slot 64 is established in the peripheral face of the above-mentioned inner ball race 58, a concave 
66 is formed in the inner skin of an outer race 60. The seal of the annular space between the inner ball 
race 58 and an outer race 60 is carried out to a mind watertight by fitting in the inner circumference edge 
where the periphery edge of the in-a-circle seal member 68 made from flexible materials, such as rubber, 
is fitted in the above-mentioned concave 66, and a cross-section configuration makes the shape of Y 
character in the above-mentioned V character slot 64. In drawing 3 , although the both sides of the rolling 
member 62 are equipped with the seal member 68, respectively, the seal member 68 may be attached only 
in the method 40, i.e., engine room, side of vehicle outdoor. 

[0013] The outside by the side of the vehicle room 32 of the above-mentioned protection-against-dust 
boot 50 is equipped with covering or the subboot 70 which consists of flexible materials, such as rubber of 
thin meat, relatively. This covering 70 ****** fixing of the end is carried out with the above-mentioned 
pressure plate 48 at the toeboard 42 of the above-mentioned bore periphery section with flange 50a of the 
above-mentioned protection-against-dust boot 50. Moreover, two or more hooks 76 which protruded on 
the annular wall by the side of the vehicle room which forms said attaching part 54 stop the flange-like 
stop edge 74 of the container liner section 72 which the other end was turned up and extended in the 
engine room side, and it is fixed. In addition, the projection for positioning to which the sign 78 protruded on 
flange 50a of the protection-against-dust boot 50 in drawin g 2 and drawin g 4 , 80 is the annular lip which 
protruded on the edge by the side of the engine room of the attaching part 54 of the protection-against- 
dust boot 50. Foreign matters, such as muddy water and scattering, do not prevent that this [ direct ] 
damages this seal member 68 to the seal member 68 of the above-mentioned anti-friction bearing 56, and 
it is formed in the peripheral face of the medium steering shaft 20 so that it may not contact. 
[0014] According to the above-mentioned configuration, the medium steering shaft 20 is supported by the 
inner ball race 58 of anti-friction bearing 56, and can rotate that it is free and smoothly around an own axis 
on the occasion of steering. Moreover, the medium steering shaft 20 performs motion which a self axis like 
bean paste grinding motion tilts at the time of steering. Or when irregular motion which revolves around the 
sun around a certain different virtual axis from a self axis is performed. Since the above-mentioned 
irregular motion is smoothly permitted when the container liner section 52 holding anti-friction bearing 56 
of the protection-against-dust boot 50 is bent by the section free by return, noise, such as a tap tone and 
a sliding sound, is not generated, but the amenity of the vehicle room 32 can be improved. Moreover, since 
the seal member 68 is infixed in the annular space by the side of an engine room 40, while there is nothing 
of anti-friction bearing 56 that the dust and muddy water in an engine room 40 trespass upon the interior 
of anti-friction bearing 56 and being able to secure the endurance at least, there is an advantage which can 
prevent that the noise in an engine room 40 invades in the annular space empty vehicle room 32 of anti- 
friction bearing 56. Furthermore, since the above-mentioned anti-friction bearing 56 is attached in the 
attaching part 54 of the U-shaped cross section prepared inside the container liner section 52 of the 
protection-against-dust boot 50, assembly of the anti-friction bearing 56 to the protection-against-dust 
boot 50 is easy, and there is an advantage with the sufficient workability at the time of car manufacture. 
[0015] In addition, the advantage of the addition which can reduce much more effectively the noise 
penetrated in the engine room 40 empty-vehicle room 32, especially an engine noise is acquired again by 
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equipping the outside by the side of the vehicle room of the protection-against-dust boot 50 with covering 
or the subboot 70. In addition, the seal member 68 of anti-friction bearing 56 is not limited to the structure 
illustrated to drawing 3 , and can carry out alternative adoption of the seal member of other arbitration 
structures suitably. Furthermore, although the thing of 2 block construction which consists of an upper 
steering shaft 14 and a medium steering shaft 20 is illustrated as a steering shaft 10 in the above- 
mentioned example, it is clear from the relation of a car layout that this invention can be applied also to 
the steering shaft 10 of the trichotomy structure which infixes a lower steering shaft further if needed 
between the above-mentioned medium steering shaft 20 and the input shaft of the steering gearbox 24. 
[0016] 

[Effect of the Invention] The steering shaft supporting structure concerning this invention like the above 
statement The steering shaft which consists play and penetrates the bore prepared in the toeboard, Anti- 
friction bearing which has rolling members, such as a ball infixed between the inner ball race by which outer 
fitting is carried out to this steering shaft, the outer race arranged in the outside of this inner ball race in 
the said alignment, the above-mentioned inner ball race, and the outer race. And it is characterized by 
providing the protection-against-dust boot which consists of flexible materials, such as rubber by which 
stuck the end to the bore periphery section of the above-mentioned toeboard, and was fixed, and outer 
fitting was carried out to the outer race of the above-mentioned anti-friction bearing in the other end. 
There is nothing with [ by wear of the bearing equipment formed in the part into which a steering shaft 
penetrates a toeboard ] backlash. Various effectiveness — a steering feeling can be excellent, and neither 
a tap tone nor a sliding sound can occur on the occasion of steering, therefore the amenity of a vehicle 
room can be improved, and the endurance of bearing equipment can be improved further — is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the outline block diagram of the whole steering system containing the steering shaft 
supporting structure concerning one example of this invention. 

[ Drawin g 2] It is the expanded sectional view of the seal in dr awin g 1 , and means for supporting 46. 
[ Drawin g 3] It is the expanded sectional view of the anti-friction bearing 56 in drawin g 2 . 
[ Drawin g 4] It is a **** front view from [ of drawin g 2 ] arrow-head IV. 

[ Drawin g 5] It is the important section sectional view showing the conventional steering shaft supporting 
structure. 

[Description of Notations] 

10 [ — A hook type universal drive joint 20 / — A medium steering shaft, 24 / — A steering gearbox, 42 / 
— A toeboard, 44 / — A bore, 46 / — A seal and means for supporting, 50 / — A protection-against- 
dust boot, 52 / — The container liner section, 54 / — An attaching part. 56 / — Anti-friction bearing. ] — 
A steering shaft, 12 — A steering wheel, 1 4 — An upper steering shaft, 1 6 and 22 
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DRAWINGS 



[ Drawin g 3] 




[Drawin g 5] 




[ Drawin g 1] 




[ Drawin g 2] 
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[ Drawin g 4] 
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(3) 4$pip8- 1 9 8 12 2 

4 

^3 2t, ±iS;^7"Ty 2 4StK|il^ 

^-;i^4 2tiS^^tt/cm4 4i^+5i-^em'^#LTK 
iiLTiJf?. llig?L4 4 ^'t'rB^;^7'Ty :/^^v/-^:7 S 2 
0 irco^fcjl, U^^\z.^^4 & X7f^^fiX\i^^\/-J\^ 

[0011] ±E->-yu;&t>'Sif^g4 6fl, I2l2<73if 

sgi;s.i/iii4(^]Effiiiii«:^<^$tirv^5J; e>(^. 

10 -5ffigp{c:?FM$nfc7 7 Ve^5 0 a ±fB]l?L4 4<0 
jlMgP^CljoftS h-#-K4 2{>:. a^<7)|fx.^S4 8^ 

5o lRlKfiy-:>' 5 OcoltbiSlfCtti/fiS^tiTiiiVv^^yw 
-A4 0{Ryic:Ji?5E-r5/h=g<^l^1§Il35 5 2 Sr?f^^L, Urt 
tSigUS 2©i*)]l!E{c:irffiff^ifeiS='^?:«Sr/j:i-{^i$lF|5 5 4 

[0012] ±.t^%mu 5 4 ifegtS^lcTf^s 6 T-^ 
Lfce^iJDlig^'^^it^tL. 1^^/55 »5 #S 5 6 fi. US 
20 (D^-Xmmm\z.h<7ri^f\.X\^^^$:oK^ Rilt^eT^-fV 

■:M^— y^58i:, l^l-f V-^- >!. 5 8 (c:>Et LfRj-L^Wt-ia 

ry :/i/'v'-¥:7 h 2 0;i5jiA^nTi'^'5„ ±ia^'>^u 
5 8 W^JI^jilBiCV^^e 4t^W^1i hiX^ t^KT ^ 
^ u-;^6 0(D|^JiffiHIV]jt6 6>65^»tt)n, ^fi'.^CD 

u-;^ 5 8 t T ^ 6 0 i: rorao^tli^ra;^^^ 
7K^^(r->-yv-^ixSo lasT-ti. UmUPsG 2(n>nm\^ 

■h=^'y'yi^/^—J^A Qm(D^\zi/—jv^P! & 8$r®#lt 
[0013] ±fSKSy— 5 0 3 2 fiiJtO^I-ffiiJ 

^±fEJf x*g4 8 l^i.'O ±ni^m^-y bonyyyy' 
5 0a <!:*t^±Eii?LJll^^<0 K4 2 (C*$?gi6 

@^$tt, 4fcft!i^cDiff3§$ttT^:/v?i^/i'-is{B!j{r:ji 
SLfcl^1t)gi!7 2<73 7 7Vv^t»^#.i£iS7 4 5r> m%^^^ 
015 5 4 ^ffMi-5mM{IiJro^ttcil}iSi?!J^ti.fc?Ii[(7)7 
7 6(CJ; i^^ih^ix-riil^^nTl^So ^i*3, (D 2 
4 ^ct3^^T. ??F-^ 7 8 JiESgy-^y 5 O C)7 7 
5 0 a {C5^iS$nfcOTfti6ffl(73^^, 8 0 ttESfiT' 
-'7 5 0(7)1^^^5 4 0^>-^?>yL'-A{RiJ(75iS§|5(r§^^ 
50 ^ixfcSt*i<7)y s/7°T-fooT. JE7K^S^^^<73^i^;as, 



( 



(4) 



8-198122 



±mmi)^^^^5 6(7)->-yvm-^6 8{^a^SoT|pl-> 

[0014] ±fB1Sfi£{- ctnfi. ^P^:^-r T y >i/->^ 

:7 h 2 0 Ie^^ "9 5 6 (D-r 5 8 \Z.^n 

t£ J m^s & "9 IAS 5 6 Lfz^m^-y 5 0(d 

X\ jx.^'v^^yu— A 4 0 |*l(7)fi:^^?jS7K^^5;6^ Ki $4S 5 
Zti^X'^^t^lL. n:>-:/>/U-A4 Of^6Dlii^;65ig 20 

m-y-y 5 0 {^Mi-i>^i'^ ^m^5 6 (DmHn:^mBX' 
[0015] f£io^tc. m&y'-y 5 0 (DmrnmcD^m 

{c, ^y<~xm\:^-y7 0im^ir?>zii\^XoX. 
P^^-i^y^u—M.AOi^hM^s 2icmmLX< sew. 

imhfh^o ^its. $ftiS: 5 6 cDi^-jum^ 6 8 , 

m3izm7P\^fcm'^!i^m^^ti^h(DX'Hfj:<. m 

1 0 <b LX. Tyy<:^7-TV y^'-y^y h 1 4 t^m^ 
y'TU >^'y^y h 2 0 t;!)>fe7te2) 2:J)-fiJ«ai©t«^5 

J^;D±IE'f'F^>^xT!; ^'^v'-Y^ h 2 0 t;^-rT!; ^-i/ 
^■1rjKyi5'^2 4WA;t)ftlii:coF^l^,' ^ibJcPT^rT* 
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y ^y^'y^y Vt^ V-if-~ Y ^%mt 

^y^ifim^. %.mz.n\^xt:^^wM^i)m>^^-t. '<&. 
e©ifAtt?ri^±-r5 CI i: ifix^ ^mm*^ co^^sr^-r 

[Ell] %W^m-%1km\z.%^y^y-T')'y;f'y^y V 

[02] |I!l{r*5lt5v'-/i':RtJ'^if^S4 6c;3j£:*cif 
[|g|3] [§l2t>ijoi-J-'5fe^5'3#S5 6<Dl)i;:*cSff®l2lT'fc 

So 

[|g]4l 02(^^3] I v;^|^];!i>b!i^jEfflliT*fo5o 

gpWffidiT'foSo 

[rf^(7)ijiL0^] 

1 o- -;^xTy 7 1 2 -;^7'Ty 

— yK \4--Ty^<7.=rT^)i^'!/^y^yY. 1 6St/2 

2-7y^^ais^^. 2 G--cr'rfiiv!.xTy 

2 4---;=^xTy Vi/^-tTjf.s/^';^. 4 2---h-#- 
H\ 44--m. 4 6---->-/WS.l/^ltg*. 5 0-K 

5 2-rtiigB. 5 4-^ifa5. ^^-Wo 



[1113] 



[05] 



